OBJECTIVE: To establish (1) if obesity in adolescence predicts a long history of unemployment and other adverse social outcomes at age 31 y and, conversely, (2) the effect of a long history of unemployment on the risk of obesity at 31 y. DESIGN AND SUBJECTS: A longitudinal, population-based study of 9754 subjects born in 1966 in Northern Finland was conducted. The cohort members were studied at birth, 1, 14 and 31 y. MEASUREMENTS: Body mass index (BMI) at 14 and 31 y; work history, as self-reported at 31 y and as recorded in national registers of the total number of days each subject had received unemployment allowance between 1985 and 1997; place of residence at 14 and 31 y; family social class at 14 y; subject's school performance at 16 y; marital status and number of children at 31 y. RESULTS: Overweight and obesity at 14 y did not predict a long history of unemployment at 31 y, but were associated with a low level of education, and being single or divorced at 31 y among females. A long history of unemployment (register data) was associated with an increased risk of obesity among women, but not men, after controlling for potential confounding factors (social class at 14 y, BMI at 14 y, school performance at 16 y, place of residence, and number of children). The adjusted OR (95% CI) was 1.09 (0.72 -1.63) for men, and 1.64 (1.07 -2.50) for women. CONCLUSION: Adverse social outcomes of adolescent obesity seemed to emerge more for women. Subjects with low school performance and women with a long unemployment history are at increased risk of obesity.
Introduction
Body mass index has been shown to be associated inversely with socioeconomic status. 1 This may be due to an effect of obesity on socioeconomic status, or because socioeconomic status influences obesity. Alternatively, a common factor may influence both obesity and socioeconomic status. 2 The existing longitudinal studies on obesity and its social and economic consequences suggest that this association might be stronger among women than among men. 3, 4 A study of 16 -24-y-old subjects observed that overweight women at baseline had completed fewer years of school, had lower household incomes and had married less often, after 7 y of follow-up, than those who were not overweight. 3 Among men, these observations were weaker. 3 Another study showed that obesity in adolescence was inversely related to earnings at age 23 among women but not among men. 4 One study including only young men observed that severely obese young men attained a lower social class than comparable non-obese men independently of parental social class, intelligence and education. 5 Unemployment usually lowers an individual's socioeconomic standing. It is considered to be a very disadvantageous situation with long-lasting consequences, especially for young adults who are just entering working life. If the rate of unemployment is high among the population, and if obesity is negatively valued in a society, then we might expect obese subjects to have an increased risk of unemployment. There are, however, only a few longitudinal studies which have investigated the direction of association between obesity and unemployment. In one British cohort, body mass index (BMI) at 16 y was not associated with unemployment among 33-y-old men. 6 On the other hand, it is plausible that unemployment may influence obesity through adverse effects on life control 7, 8 and mental health, 9, 10 which then, in turn, may influence health behaviours leading to obesity. One study showed that middle-aged men tended to gain weight during a period of unemployment. 11 In contrast, a long history of unemployment was a risk factor for a low but not a high BMI among 33-y-old British men. 6 To our knowledge, women have not been included in longitudinal studies, but cross-sectional studies show that unemployed women have higher BMIs than employed women. 12, 13 In Finland in the middle of 1990s the unemployment rate was unusually high: the mean rate was around 17% in 1994 and continued to be high (around 13%) until 1997 -1998, when data were collected for this study.
14 There were certain areas and age groups, in particular northern Finland and young adults, for whom unemployment rates were even higher. This study evaluates, firstly, if overweight and obesity in adolescence (at 14 y) predict a long history of unemployment and other adverse social outcomes, and, secondly, if a long history of unemployment increases the risk of obesity at age 31 y.
Methods
This was a longitudinal, population-based study of 11 637 subjects who were alive at age 31 y and who were born in northern Finland in 1966. 15, 16 The northern Finland birth cohort for 1966 consists of 12 068 unselected births in Finland's two northernmost provinces, Oulu and Lapland. All mothers in this district whose calculated term fell between 1 January and 31 December 1966 were included in the study. A small percentage of the births in fact occurred towards the end of 1965 and early in 1967. The study covered all live and stillborn infants with a birth weight of 600 g or more. Thirteen women delivered twice. The total number of children born was 12 231, of whom 12 058 were born alive, representing 96% of all births in the district (Figure 1 ). Cohort members were studied at birth, 1, 14 and 31 y. Data were collected by postal questionnaire at 14 and 31 y and in a clinical examination at 31 y. The response rate in the 14 y questionnaire was 94%. Of those still living in Finland, 79% responded to the 31 y questionnaire. At 31 y, the cohort members living in Northern Finland or capital area were invited to clinical examination, and the response rate was 71%. Additionally, data on unemployment was obtained from the registers of the Social Insurance Institute of Finland. Figure 1 Flow chart of study subjects.
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Analyses are based on data for individuals who did not object, in the written consents, to their data being used for scientific purposes and who were not retired at 31 y and who lived in Finland at 31 y. Table 1 provides details of outcome and explanatory variables, number of subjects and criteria for inclusion in each set of analyses. A higher proportion of obese boys at 14 y did not participate in the 31 y examination compared with boys of normal weight or overweight. Among females there were no differences in the participation rate at 31 y by weight status at 14 y. The rate of unemployment was 16% for men and 17% for women in the study population and it was a little higher than that observed in Finland in general, 14 but almost the same as for 31-y-old Finns at the end of 1997 (15%). 17 About 1% was retired, 79% of men and 60% of women were employees and entrepreneurs, and 3 and 5% students, respectively. About 17% of women were on a maternity leave.
The study was approved by the Ethics committees of the Finnish Institute of Occupational Health, and the University of Oulu.
Definition of outcome and explanatory variables
The main outcomes were a long history of unemployment and obesity at the age of 31 y. Data on unemployment were based either on register data or on a self-report in the postal questionnaire. From the register data of the Social Insurance Institute of Finland we calculated the total number of days each subject had received basic unemployment allowance between 1985 and 1997. The sum of days was classified into three categories: (1) 0 days (always employment); (2) 1 -365 days (moderate periods of unemployment); and (3) > 365 days (long-term unemployment and=or repeated long periods of unemployment; this is an arbitrary cut-off to define long-term unemployment). These register data do not include subjects who had been members of a trade union and who had received their salary-based unemployment allowances from unemployment benefit societies of trade unions, unless their unemployment had lasted over 500 days. Self-reported data on work history at age 31 was classified into three categories: (1) respondents with an unbroken employment history; (2) those who had a work Results presented Table 3  Table 3  Table 4  Table 5 a
Variables measured at 31 y are not confounding variables, but they were included in the analyses in order to study the association between unemployment and obesity. Unemployment and obesity J Laitinen et al history consisting of periods of both employment and unemployment, but mainly employment; (3) those who had had short-term jobs, but were mainly unemployed, and thus a long history of unemployment. The validity of self-reported work history question was evaluated using the register data of the Social Insurance Institution. There was a general trend in which with the total number of days of unemployment allowance increased in association with self-reported periods of unemployment. BMI at 31 y was based on measured weight and height obtained during the clinical examination; self-reported data were used if measurements from a clinical examination were not available. Obesity at 31 y was defined as BMI 30.0 kg=m 2 , according to the standard international classification. 18 The proportion of obese men and women (9% for both sexes) was similar to the prevalence of obesity observed among young Finns. 19 Body weight and height were self-reported at 14 y. Overweight at 14 y was defined as a BMI (kg=m 2 ). We used an internal definition, based on percentiles, to provide sufficient numbers for the analyses.
Four social classes were defined on the basis of the father's occupation and its prestige when the cohort member was aged 14 y in 1980. 20, 21 If no information on father's occupation was available for 1980, data from 1966 were used, or failing this, mothers' occupation in 1980 or 1966. Social classes I and II include occupations with the highest prestige and longest education, eg school teachers, dentists, graduated engineers, priests or office managers. Social class III consists of skilled workers, eg clerks and stewards. Social class IV includes unskilled workers, eg home help, seamen and cleaners. Those with no occupation or with unknown occupation are included in social class IV. Farmers (Farm) form a class of their own.
School performance at 16 y is indicated by school marks from national registers. 22 The mean scores of all subjects were calculated from the school reports at the end of compulsory primary school and categorized as: low or below 6.8, moderate or 6.8 -8.5, and good or > 8.6. Educational level, marital status, number of children and economic status were obtained from the postal questionnaire at 31 y. Level of education was classified as: (1) comprehensive school or less; or (2) secondary school graduate. Marital status was recoded into four categories: (1) married; (2) cohabiting; (3) single; and (4) divorced or widowed. Number of children was classified into three categories: (1) those without children; (2) those with one or two children; and (3) those with three or more children. Economic status was assessed by an open-ended question on annual gross income of the household. Household income was adjusted to the size and composition of the household to yield a 'gross household comparable income'. The following adjustment coefficients were used: first adult ¼ 1.0; second adult ¼ 0.7; and children below 18 y ¼ 0.5. 23 Household income was classified to three categories: (1) those with a gross household comparable income less than the poverty level, ie 50% of the median income in the country; (2) an intermediate group including subjects who were above the poverty level, but below a higher income limit; (3) the higher income group, having more than 150% of the gross household comparable income in the country. Place of residence in 1980 was classified as rural or urban. Place of residence at 31 y was obtained from the Finnish population register and classified as urban, semiurban or rural.
Statistical methods
As a preliminary method to study the associations of covariates and possible confounders with the main outcomes we used cross-tabulation, using Pearson's Chi square test for independence to evaluate statistical significance. Binary logistic regression analyses were used to assess whether adolescent overweight and obesity predict a long unemployment history and, conversely, the effect of a long history of unemployment on the risk of obesity at 31 y (BMI 30.0 kg=m 2 ). In the former set of analyses, on the effect of obesity on unemployment, family social class and place of residence at 14 y and the subject's own school performance were included as confounding variables. In the third and fourth set of analyses (Table 1) on unemployment on obesity, place of residence, marital status and number of own children at 31 y were also included in binary logistic regression analyses, although we cannot be certain that they are confounding factors because we have no data on timing of these events relative to the timing of unemployment. A variable indicating the source of BMI data was included in these binary logistic regression analyses in order to control for differences between self-reported and measured values. Odds ratios (OR) and their 95% confidence intervals (95% CI) are reported. Due to differences in inclusion criteria in each set of analyses (Table 1) and missing values, the number of subjects may vary between tables.
Results
Does obesity in adolescence (at 14 y) predict a long history of unemployment and other adverse social outcomes in adulthood (at 31 y)? Overweight and obesity at 14 y did not predict a long history of unemployment at 31 y, as determined either by register data on the total number of days a subject had received unemployment allowance, or by postal questionnaire (Tables 2 and 3 ). These results did not change when family social class, area of residence, and subject's own school performance were taken into account (Table 3) . Men and women originating from social class IV and men originating from skilled worker families tended to have increased odds ratios for a long history of unemployment at 31 y. Rural area of residence at 14 y was also associated with an increased risk of unemployment among females but not among males.
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Moderate and low school performance at 16 y predicted clearly a long history of unemployment, except for men when self-reported work history was used. The latter can be partly due to selection among those who participated in 31 y examination: of those men who had received unemployment allowance for 366 days or more, 63% participated in the 31 y examination, compared with 75% for the rest of the cohort. Among women, the respective figures were 74 and 84%.
Family social class at age 14 y was associated strongly with school performance at 16 y (chi-square test for independence P < 0.001). The proportion of those with a low school performance was highest in social class IV (boys 43%, girls 19%) and lowest in social class I and II (boys 19%, girls 5%). Obesity at age 14 y was associated with a low school performance at 16 y (chi-square test for independence for males P ¼ 0.025, for females P ¼ 0.033). Obesity in adolescence was associated with a low school performance at 16 y and with a low level of education still at age 31 y (Table 2) . Among females, there were associations in the crude analyses between obesity in adolescence and low household incomes and being single or divorced at 31 y, but no association with number of children (Table 2) BMI at 14 y was associated weakly with area of residence at 31 y: 36% of subjects with normal weight, 28% of overweight Unemployment and obesity J Laitinen et al Unemployment and obesity J Laitinen et al In the analyses on the association between obesity and unemployment, first the variables measured in adolescence were included, and secondly also the possible confounders measured at 31 y were included in the analyses.
Unemployment and obesity J Laitinen et al and 27% of obese females had moved from northern to the southern parts of Finland. Among males this kind of association was not observed.
Does a long history of unemployment increase the risk of obesity at 31 y? Long history of unemployment, as assessed by register data, had an increased risk of obesity in women (OR ¼ 1.70 (1.12 -2.60)) after controlling for confounding factors measured in adolescence (Table 4 , model I), and even after taking into account the number of own children (Table 4 , model II). Self-reported work history also showed slightly increased risk of obesity in women with a long history of unemployment (OR (95% CI) 1.12 (1.02 -1.22), Table 5 ). The effect of unemployment on obesity did not differ between those with self-reported data on BMI and those with measured data (no interaction was observed). The differences in odds ratios between register data and self-reported work histories are at least partly due to the differences in the number of subjects in the analyses, and selection in participation in 31 y examination. Among men, a long history of unemployment was not associated with obesity at 31 y (Tables 4 and 5 ).
The effect of family social class on adult obesity disappeared among men and women when the subject's school performance was included in the analyses. A low school performance increased the risk of obesity in both sexes, although the most important predictor of adult obesity was obesity at 14 y (OR 19 among men and OR 24 among women, Table 4 ). Men living in semi-urban and rural areas at 31 y had an increased risk of obesity at 31 y (Table 4 , model II). Preliminary analyses showed that marital status among men and number of own children among women were associated with obesity at age 31 y (data not shown), but in multivariate analyses these factors were not independently related to obesity (Table 4 , model II).
Long history of unemployment, as assessed by register data, had an increased risk of underweight (BMI<18.5 kg= m 2 ) both in men (OR ¼ 4.30 (1.03 -17.99)) and among women (OR ¼ 1.88 (0.99 -3.58) ). The percentage of underweight subjects was very low in this population (men: 18=3575 ¼ <1%; women 124=3908 ¼ 3%).
Discussion
This study was undertaken to establish if obesity in adolescence is a predictor for a long history of unemployment and other adverse social outcomes among young adults. Conversely, we studied if a long history of unemployment increases the risk of obesity. Neither overweight nor obesity at 14 y predicted unemployment. However, we found that obesity in adolescence was associated with a low school performance and obese girls were less likely to marry subsequently in adulthood, although obesity did not predict low household incomes independently. Despite the long time interval Unemployment and obesity J Laitinen et al between measurements (14 and 31 y), overweight and obesity showed some stability from adolescence to adulthood. Thus a selection mechanism, whereby obesity influences socioeconomic status, was not verified in this study population, except for selection into marital status groups among women. However, the effect of unemployment on obesity is suggested by these results at least for women: a long history of unemployment influenced the risk of obesity even after controlling for other relevant confounding variables.
Methodological considerations
In this longitudinal study data were collected prospectively, and thus there is no recall bias concerning BMI at 14 y, although some bias may be presented because data on weight and height at 14 y were self-reported. Also the measurement days were asked, and thus most subjects may have recalled data measured at school health care. Additionally, both genders were included in the analyses, whereas previous studies have excluded women because of difficulties in measuring unemployment during child-bearing ages. 24 In Finland, the Social Insurance Institute pays a maternity benefit, fixed by law, for every Finnish woman during a 263-day maternity leave. It is illegal to discharge an employee due to or during maternity leave. Thus, Finnish women can differentiate maternity leave from periods of unemployment quite reliably when using self-reported work history. Also, the register data of unemployment history is unaffected by recall bias. An additional strength of the study is the availability of both self-reported and register data on unemployment history, which proves the validity of selfreported work history. In longitudinal cohort studies, missing data due to selection is of great concern. Although there was some selection bias among participants of the 31 y examination, associated with adolescent BMI, especially among males, and also for employment status, this limitation was overcome with the register data on unemployment history between 1985 and 1997. The rate of unemployment in this population was almost the same as among Finns 14, 17 and also the prevalence of obesity was similar to that observed among young Finns. 19 Thus, the participants represented Finnish young adults. Because the results obtained with self-reported data were quite similar to those obtained from register data, the internal and also external validity of this study is good. The external validity suggests that these study findings can be generalized to young workers.
Social and economic consequences of obesity in adolescence into adulthood Obesity in adolescence was not an independent risk factor for a long history of unemployment at age 31 y. However, adolescent obesity appears to affect the risk of unemployment through its association with low level of education. Among 14-y-old obese females, the proportion of subjects with a low household income was 6 percentage units higher (24 vs 18%) than subjects with a BMI in the normal range, and a greater proportion (27 vs 17%) were single at age 31 y. The relationships with household income did not persist after adjustment for school performance. These results are consistent with earlier studies, which show that social and economic consequences of obesity are more common among women than men. 3, 4 Effects of unemployment on obesity Conversely, a long history of unemployment was an independent risk factor for obesity in women but not men. A previous study observed that unemployment was associated with underweight among men. 6 This was also observed in this study. Unemployment has social and economic consequences and thus it often causes stress and even deteriorates health, 7, 8 effects that may be especially pronounced in who are just entering working life. Unemployment appears to influence mental health, 7, 9 such as depression, which may affect both overweight and underweight. 25 It is possible that unemployment predisposes to passive coping styles, 7, 8 especially in circumstances that are more affected by the overall economic recession of a society than by the competence of an individual, as seen in Finland in the 1990s. Unemployment has been shown to increase the risk of stressrelated eating and drinking, which is associated with obesity among women. 26 If stress-related eating and drinking is a more commonly used coping strategy among women than men, this may explain the observed difference between genders. Alternatively, the less frequent participation in the 31 y examination of 14-y-old obese boys, may lead to selection bias and underestimation of the true effect among men.
Repeated periods of unemployment seem to have an adverse affect on weight gain among women, and unemployment may play a significant part in establishing life-long patterns of behaviour leading to and maintaining obesity. This may lead to accumulation of health hazards and immature working disability in later life, because obesity is a risk factor for metabolic abnormalities such as metabolic syndrome X, non-insulin-dependent diabetes mellitus, cardiovascular diseases and certain musculoskeletal diseases. 27 -29 Although overweight and especially obesity in adolescence are strongly predictive of obesity in adulthood, the majority of obese adults had not been obese in adolescence. This study reveals one high-risk group for obesity prevention.
Place of residence in early childhood did not predict adult obesity, but residence at 31 y was associated with obesity but only among men in this study: men living in semi-urban or rural areas had higher prevalence of obesity compared with men in urban areas. Earlier studies have observed that social class of origin is a significant predictor of adult BMI. 1, 30, 31 The present study revealed that low social class was related to low school performance, which, in turn, was a strong independent predictor of adult obesity, and this finding accords with previous research. 19 An effect of family social class on adult obesity disappeared after adjustment for school Unemployment and obesity J Laitinen et al performance, suggesting that school performance is a mediator in the relationship between a class of origin and adult obesity. Difficulties in controlling confounding factors may be present in a longitudinal setting and, on the other hand, mediating factors are often considered as confounding factors although they should not.
In conclusion, in this Finnish cohort, adolescent obesity was associated with some adverse social outcomes, only among women. Women with a long unemployment history and subjects with a low school performance are a high-risk group for obesity.
